Properties, structure, and applications of microbial sterol esterases.
According to their substrate preferences, carboxylic ester hydrolases are organized in smaller clusters. Among them, sterol esterases (EC 3.1.1.13), also known as cholesterol esterases, act on fatty acid esters of cholesterol and other sterols in aqueous media, and are also able to catalyze synthesis by esterification or transesterification in the presence of organic solvents. Mammalian cholesterol esterases are intracellular enzymes that have been extensively studied since they are essential in lipid metabolism and cholesterol absorption, and the natural role of some microbial sterol esterases is supposed to be similar. However, besides these intracellular enzymes, a number of microbes produce extracellular sterol esterases, which show broad stability, selectivity, or wide substrate specificity, making them interesting for the industry. In spite of this, there is little information about microbial sterol esterases, and only a small amount of them have been characterized. Some of the most commercially exploited cholesterol esterases are produced by Pseudomonas species and by Candida rugosa, although in the last case they are usually described and named as "high substrate versatility lipases." From a structural point of view, most of them belong to the α/β-hydrolase superfamily and have a conserved "catalytic triad" formed by His, an acidic amino acid and a Ser residue that is located in a highly conserved GXSXG sequence. In this review, the information available on microbial sterol esterases has been gathered, taking into account their origin, production and purification, heterologous expression, structure, stability, or substrate specificity, which are the main properties that make them attractive for different applications. Moreover, a comprehensive phylogenetic analysis on available sequences of cholesterol esterases has been done, including putative sequences deduced from public genomes.